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METHODS

CONCLUSION AND DISCUSSION

Soil samples were collected from depth of 0-30 cm under four plant
cover types: Woodland, Wetland, Prairie, and Savannah at Nachusa
Grasslands Preserve in Franklin Grove, Illinois. A total of four soil
samples were taken from each plant cover. After oven-dried and passed
through a 2 mm sieve, 40.0 g of soil sample was added 100 ml of
2.5% sodium metaphosphate solution, and then left for 16 hours.
Samples were transferred to sedimentation cylinders and filled to 1 L
with deionized water. After 2 hours at room temperature, samples were
shaken for 1 minute to mix all material into suspension. At the end of
mixing, hydrometer readings were recorded at forty seconds as “R
sand.” A hydrometer reading of a blank solution (deionized water) was
recorded as “RC1.” After six hours, the temperature of each suspension
was recorded. Using temperature correction values, the settling time
for the 2.0 µl size fraction were determined. Based on the time after
settling, readings with the hydrometers were taken to determine the “R
clay” value. The procedure was repeated on the blank solution and the
hydrometer reading was recorded as “RC2.” Calculations were
performed to determine the percent sand, clay, and silt based on the R
sand, RC1, R clay, and RC2 readings. A soil texture triangle was used
to classified the soils from the samples based on the percent of sand,
silt, and clay in each of them. Each sample had three replications.

The reported results were calculated to the nearest 0.1%. Soil texture
analysis was done by determining the percentage of sand, silt and clay
in the three samples of soils - prairie, woodland, savannah, and wetland
soil. The findings were plugged into a texture analysis triangle to
determine soil classification. Based on the results, the samples from
prairie soil and woodland soil were classified as loamy sand soil. In
loamy sand soils, the sand content is in range between 70% and 90%.
The sandy loam soil has a sand content above 43%. Sandy loam is a
soil material that contains 20% or less of clay while loamy sand soil
material contains 15% or less clay. Also, in sandy loam soils the
percent of silt plus two times the percent of clay exceeds 30%.

ABSTRACT
Soil particle composition is one of the main physical properties
of soil that affects soil fertility and quality. The fractal
dimension of soil particle size distribution (PSD) can be used to
quantitatively evaluate the particle composition of soils. The
objective of this project was to determine the changes in soil
PSD under four plant covers (Woodland, Wetland, Prairie, and
Savannah) at the Nachusa Grasslands in North Illinois. The soil
PSD was determined by their settling rates in an aqueous
solution using hydrometer. The use of ASTM 152H-type
hydrometer is based on a standard temperature of 20℃, a
particle density of 2.65g/cm³, and units expressed as grams of
soil per liter. The results qualified the texture of the samples
from woodlands and prairie as loamy sand - this type of soil
allows for good drainage because it is made up of sand mixed
with a majority of silt and clay. The samples from wetlands and
savannah were determined as sandy loam - this type of soil can
not hold significant amounts of water or nutrients. Our results
demonstrated soil particle size distribution and soil quality
could be affected by land cover types and relevant management
activities.
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RESULTS
From the particle size analysis, the percentages of sand, silt and clay
size particles were determined (Table 1).
1

Wetland

Table I: Percent sand, clay, and silt by soil type.
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Woodland
Prairie
Savannah
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INTRODUCTION

PSA is a laboratory alternative to field texturing and offers a reliable determination of particle size
distribution. Particle size (PS) distribution refers to the proportions by dry mass of a soil distributed
over specified particle-size ranges. Since particle size influences how fast water or other fluid move
through a soil, it is used to classify soils for engineers to make recommendations regarding a project
site, for geologists to determine depositional environments, for agronomists to assist with
drainage/nutrient delivery to crops, for regulatory bodies and laboratories to define methods by which
to perform soil tests. The purpose of a PSA is to group these particles into separate ranges of sizes and
so determine the relative proportion by weight of each size range. The PSA employs sieving and
sedimentation of a soil/water/dispersant suspension to separate the particles. The sedimentation
technique is based on an application of Stokes' law to a soil/water suspension and periodic
measurement of the density of the suspension.
The objective of this experiment was to learn the basic concept of soil particle size and to understand
the methodology used for measuring the soil particle size distribution. We sought to analyze the soil
particle size distribution (PSD) from four different land covers (Prairie, Savannah, Wetland, and
Woodland) by comparing the percentages of clay, silt, and sand from each location. We hypothesize
that there will be differences in the PSD between these different land covers.
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Information of soil type and particle size distributions was obtained by
measuring soil-water suspension density through hydrometer.
Temperature measurements were used to determine settling time for the
2.0 μm size fraction. These measurements were utilized in calculations
in order to determine the percent of sand, clay, and slit in each sample
(Figure 1).

Soil solid percentage

The land cover refers to the type of vegetation that grows on a specific area. This concept can be
broadened to include soils and biodiversity because they are closely related to the vegetation. The land
cover is one of the factors defining the soil pattern that goes with the natural environment. In prairie
regions with ample rain and grass organic inputs, it may take 50 years to build up soils that are rich; in
woodland areas soil formation can take thousands of years; in savannahs with moderately dense
vegetation the soil profile is less deep and holds minerals in the root zone. Soil texture refers to the
composition of the soil in terms of the proportion of small, medium, and large particles (clay, silt, and
sand, respectively) in a specific soil mass. Sand is a coarse grain and holds little organic matter. Sandy
soils are not rich in nutrients, but are well-drained due to the low surface area and high porosity
between grains. Silt is a smaller grain, it tends to be moderately to poorly well-drained with higher
organic content and is richer in nutrients compared to sand. Clay is the finest textured soil with high
organic content and nutrients and poorly drained due to the high surface area of the grains. Particle
size analysis (PSA) determines the relative amounts of sand, silt, and clay in a soil. These size
fractions are the mineral component of a soil and determine soil texture.
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Factors that account for the soil formation include climate, organisms,
and relief. The similarities in these factors could explain the similarities
in soil composition in prairie and woodland samples (loamy sand soil)
and in savannah and wetland samples (sandy loam soil). The prairie
and woodland soils are formed by accumulation of large organic
matter. In prairies, the soil forms via dense root systems of prairie
grasses and microbes. In this biome the climate has warm summers and
cold winters. When the grassland plants die back in winter, their leaves
and roots remain. These soils are composed of wind-blown silts and
sands. The prairie grasses keep organic matter high. Similarly, in
woodland soils are rich in nutrients and minerals due to the organic
decomposition. The woodland biome contains freshwater bodies which
provide water for plants and animals. The bodies of water get water
from the substantial amount of annual precipitation.
Wetland soils often form in flat, low-lying areas or in depressions
where water from rain or snow collects. The soil stays wet because it
does not drain well which is due to the lower percentage sand and
higher percentage clay compared to the loamy sand soils in woodlands
and prairies. The similarities in the relief may account for the
similarities in soil particle size distribution in wetlands and savannah.
In moist savanna soils are poor, especially in areas prone to
waterlogging in the rainy season. This is due to the flatness of the
ground and the increased percentage of clay (a hardpan), close to the
surface, resulting in inability of plant roots to penetrate and forest to
develop. This is true even where the climate appears to be suitable. A
more open savanna vegetation is the result.
The textural class of a soil is determined by its particle size distribution
- namely sand, silt, and clay content. The soil texture is a stable soil
characteristic which has influence on many soil physical and chemical
activities. Particle size distribution analysis quantifies particles size
categories and provides the information necessary for determining soil
class on the textural triangle, an important standard for categorizing
soil physical and chemical behavior.
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Figure I: Particle size distribution by soil type.
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